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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the display quality of a liquid 
crystal panel 100 by reducing luminance unevenness nearby a light 
source. 

SOLUTION: This device has a liquid crystal panel 100 which has a 
reflection layer 146 having opening parts 146a formed and an LED 4 
provided behind the external edge of the liquid crystal panel 100 and 
the opening parts 146a are increased in opening area with the 
distance from the LED 4. 
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(57) imm 

mm) wok'**^ 1 0 0 iciov>T, 3t«ifi»«c*5*t 

[fi?&3MS:] S*SW|Plag|5 1 4 6 a i>mf$.£fttzm.tt 
1146 &ft-tzm&<'<*;i' 1 O O t , jK&.^JjVU 1 0 
0CO^OT ; Sm}C|S:ltibjX/--LED4 t£*U P*P!Q£|5 
1 4 6 afi0F^PBfll*-LED4*^!bC0?ggf^±iAp-t-5fC 
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1 

[f*** i 1 -«-<50S-1S'rCrS s s B ^^^$nT^ 9 , 

*tft oss m * *r-t a an ^ t „ kass^^^ ^ £ sa w 

ffiEift A f iftrrE® A I^S Sffi] Kit if * L , 
-o Rule® *<£>0fl □ V^lloMeiX t*4S:it» 

[i***2] »*g[i^*5^T. ffrcsKnttaainne io 
ttA'<*^o»«*ceas*u 
men □ * ft > awem h » a * 5 & & & s ^ ^ek a 

B \z ± 5 fiS A a v> £fl fi ^ r i#i < ft o x v r t £ 

[1(1**31 »**i feasor. MnEBRnttafiinre 
ffiA'^^iifr^ciEa*;^ 

a*-±5.W«dS(£v^aBfil:^fc^'Cte< 4otv^;tt 20 

[1***4 ] — *tO*«iCtt»JI*$aEl«$iXTft 0 , 
*»b«K-t-a«iW»ai: ^ItfcMS/Tiit'feo 
itlJE8£A'**/W*lt^ 

^Ett)ite'>ft< fct>— «Ol»EW*fci3V*TRlP«* 

ml EB * <D m p * fi , «rE*8K «c i6 1, ^ ifflEiK A ✓ >° * / l - co 

[If** 5 ] -^C0S«ica a B B®^t^^tLTft «9 , 
«^C0iU^^#-r5a B B B^^^/^>:. f^B B B /^^/i-5:mj*- 

m t e*£ a ' < * ^ f i m tda s B B « cow mftij tdR w« * # l . 

»£K*+Jlfi'>ft< t t— «<75*(rElB*^A5i^THP«BS: 40 

wind. M <n BPI P ~* J i , fu E )fc sJB fc ifi t * tu Er£ A * /u co 

8Mfctc*5V*T(£< ioti^: >^f§fc>^£v£A^ 
g§, 

[1***6 ] -^tcoS1£ic:a B B Bil^^^nTft^, 

A'* ♦A'i, ttttA'<*^«:Hftft 
^b.WW-t-4SW«at*:«*.*:«***iKa-e*o 50 
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Tx 

SKEWS f*'> ft < «b t>— Wo«rEHr*(cfcv^-CBlPffi* 

i»Eiii*oH!P*tt, Mi^6og§S<7)n (ntt* 
ft) f^£Mp^£^^ , 
9 fc*irE*»***v^aHttfwi3i^Ti«< fto 

[!*** 7 ] -#<7)g«{c?£ AS *««5«r $ tlX ft 0 , 
ttft^H^fc^l-iffiA'**^*:* &m&'<*fr*m-}? 

^e>Baw-r5«iflsi6afc«:«*.fc***««a-ea!>o 

T, 

ffJEffiA^/W^^ 

RE*t«tt'>ft< fct— «BO|ttEiii*l-*Ji#^BIlP««: 

wttwwKatt. WEa*^*/Hrsawi-s*s:acm-r 

ltt£Mf4>MP*tt, WfE*«^e>oEBt^n (nli$ 
ft) ^o^fp^/J^^^,^fitEa a B B>'^ 0 ^/^^^^^^cio^ 
<, SKSBffiJ:f9 t>«TE»»as**v^«IHifc»cj3V^-Cfi< 
ft o t ^ 5 r 4: £r«Na i" 5 a a B B **Ka 0 

[1***8 ] -^coS«{ca a B Bil^^$tlTft <9 , 
«ft(Olii*«r#-rs»(||^*/ufc, KM^'^/^fg 
i»b«Wi-*BRWSBai:*:«*.*i*»**asa-e*o 

WEaS^^/uttffiEffiB^B^WEffliJ^SttlBSr^L, 
KE*t«f*'>ft< > t>-8B^«fiE®3R*cioi/^-C|}BPSB*- 

ffiEHa^JSatts IttE«*^*^*rHlini-***:»tai- 

K^tWli, ^EvS a B B/^wuoffi^^^t-^¥®fi^ 

iea$tb, 

WEBf*oHlP*f±, iWEK*^<*/uoiWE4««fc:jfiv^ 

1t&60©^^^i-5a a B B/<^/u>, K«*^<*/w*rilff*' 
7!)^asg^t-59SB^^©>^(i^7ta a B B^^^®T^o 

WES* ^ f* RtEa a B B /l CO W SfR'l t-R*t JS ^rf L, 
ttRWJif4'>ft< > fc-«B<omEB*^*5V^TMlP«B«: 

HffEfiB M , |WE« b b b ^ < * /u «:S8fl-r5*tttaii- 
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[it *ri i o ] -tt^mm-m&mwmztixte 
SR w -r 5 m w mm. t &m z. tz m& « s -e *> o x , 

«TE«* * tt St E«4 B co flf B ffij KlR*tJlt:*U 
Crawls 

«TlESaWSS«tt, mif£^ B e B ^^wu^BS0^i-^3tS:Scdb-r 10 
S9EIiS!5<D|Jli a ifflE#W^EWJB8K#lC Lfcfl 

WE«»'<* « KE« £ 

[fl*JSl2] 1***1 OlciJVT, mCHRRttHM: 20 
SufSffiB s s^^^cotu^(-iag £ *u 

[t»**l 3] »*35 2 7iS»*«l 2 0^f^l 

»t*)»E»ip»oe* s «i»L-ci/^a itiwattsiK 30 

rlicio^r, MrESBM»ll^tt, SfrE?«fi'> a */Wc:fifc 

[1(1**1 6] !s*xn sicio^r, mum]t®.<n& 
um* s t ^^psfia jc i o r st E3tas7& > e> 5 jt 

[»*3Sl7] t**Jll 6K:*5^t\ WE*RA^*/^ 40 
ici*. WfEBI UT^*s|EBBl««i:, WEBP 

[ff*ril 8] f**rf 1 7tC*5^T, SuElfflP^^ 
»Lrt^^ffi«*ttWE3taRic:iftir^lR«-C#>i9 , trite 
WP*^*«Wfc*»LTV>*i^B*«l±lWE*W^ 

[ft**l 9] 1***1 1 7^i**il 1 8 
rljcfc^r, WEHlP*f*5^3 0 %o|EHrt^*S £ 



[ft** 2 0] IS** 1 T^fjf** 1 9eD^i-Jx^l 
[0 0 0 1 ] 

[«9?<PJRt-ift*#Bf] **WttBUP»*»**ixfc 
[0 0 0 2] 

[0 0 0 3] fkiSo»MI)F«R^ft*Slx-5SWf« 

tir^a, mi 4}c^*offi B B B^<^/i-^ffi^s[ii^^ 

tt^LfcSWJB^B^^ — ^JK^^LTfc*, * 
Hi 4*o^7 7fijtK^boEffi{c*fLTfffii^ 

lilt -»o#?««l2, l 4lB*c:i*»SJxfc, 

BBPSPIJ3 a ^»*S*LfcRltJB 3 ^tt5M^/^2 
t^a B B^°^/l-2^^^^^^I^Jt^n/-- 
(^Tt^'f ir— K : light emitting diode) iflStfl'^ 

[0004] HI14*<7D4 o<OfiB^t£*ia^*i- i 5 

[0 0 0 5] ifc, **««LED40jt4rffl||fiiL, ^ 

*«OrtttlC*JV^TitfTi-5**tt L E D 4 dSftttJ Lfc 

7t^iC, L E D 4co^f#T*^^a B B>'<^^iC[^^^^^M: 
^?r / >^< L E D 4 frbffitlZizVt^Xi&ik'**^ 
izfafr o ytcottm*: £ < 1- % X 0 \zffif&&jnXK^Z> 3 

[0 0 0 6] jRAS^Stl^ LED-4<Z5jtiCj:oT 
EJLT^^fe-C***^*, jt-f, LED4 7&»fe«cffiUfc 

/u 2 co^B^fS]fcfi» L, 2 ^f$]t+rtttH * 

^c^^B B B^^^/U2-AWLr^^^S^ 1 
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*S4£l 2^SigLT{i7fe«l 8*>*Ba»&ttilrt-*. 
3 CO ait L fc* <t 0 ft A $ ti £ o 

[0 0 0 7] 

ifi»tcj3V^ttA*t**^#^O^SBA»feSait**L* 

B^bHWtSix*+»***«:l»«-t-* r > fe ifcB» 
-?*>5 0 l^ot, at3fc«A»6K*t*h«3t^aBrt» 
*«r3S»*c3pafb-t-ir. £jfiS-C#Jfcv*0>-C, El 1 4<7)^ 

^ a B BS^OD n nffilr^:# < {6T 5 „ 

[0 0 0 8] *:t\ **Wtt±EB«AS:»ftt5t) 
Wt»*>0, ^eoglSte, R*^*^K****»&»a* 20 

[0 0 0 9] 

14, -*t«^a«tcjKS*^«p$ix-c*i9, ^Swiffi* 

fit ^il^f^vSBH^^^HiT'feoT, BuEfKA'^/Hi 
mif^ B a B S c^> WSiiPJ J-RltJB * * L . KSItJB t44» * < 
t fe— ffl60fluEH*}c:ioV^TBBPSBS:«Bx., — <^W1EH 30 

[0 0 10] - co^^^ J:ri^, — coiffiSRcoBB n ^^flfi. 

[ooi i] *RWic:fc^-c. mcsawjsitttiWrieiRft 40 

}c J: 5 fig«ds ffi 1 * KfEiBi*^ * /u co ffljfifc {c fc ^ r fS < , 
SttflSttJ: 9 blWEBWKIlicJ:«H*3ftsfi^«Btarjc:*s 
v^TiiJ < ftot^i w fc#if * Lv> s ffiA'<*/KfcKftS 
IwEBSnfcHHWSSB (i^;b**'<y^9>r h) a* 6 SB 

fS L , R A * coSiB Jt *<o Brt o> ff e> o # * (6 

[0 0 12] **WICJ3^-C, mEHB«3S«<4WEfK« 
/<*^co«il*i:EI*n, lWEIHPSpH:* MrEBRRttH 50 
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lcj:4BR*^*u»i»E«4^*/uo«^lci3<r^-ril!< , 

fiB*t*n43to«at^tffeo#*|ii3|f(©Ha*»cJ:oT 

[0 0 13] *^^o^ e s B ^^^a^ x -*t<30g 
«twffiAJB;m^£;ft,Tft9* fcft^ili* «:*-*- sift A 

*« *fc«A**S£«-e*>o-c* i»E«*^<*/uf4i«e 

— »^WEB*^*5^-cBI!n«fB*«i. ffiESRHttlE 

fflrEBf*to|JBn*tt, !»E*ailKiEif^imE«*^* 
/uo«Wfttc*5V^Tfi< , SttSSMfcJ: 5 t>fflE%ft**&tt 

[o o 1 4 ] <* b^^m<Dm^^m&^ —tt<nm 
£ <s x. ft mih -c* o r , mE«ft/^ /u «s&e 

»AJiO*BiWKE*tJi«:*U RS*titt'>4< i t> 
-S : (5co R tfE^l^*^c^^v^T^p^^fii^. MO^SE 
tt, Stil£^a B a /<^/u^S^i"^3t^^a^5^^^ 

ffiEW*<ai»p*tt, mte±m\c^mKM&'<* 

[0 0 15] 4fc8i]0*«M<7>»*»*|Sltl4, -St (7) 

B s H /<*;ui; m&iB^^^w&^h m wirzmwmm 

f^ B a B ^co^®iI"J{CRlt]l^^'L, 
b-BB^WEli3R*c:*3^TBBPlf|5S:flB*., SuESS^^B 

8ftE®9RfiOSBn*«4, «rE*«A»fe<oEBt<Z) n 

TfS< , SttjfBflrJ: 9 bWE»ft^*#^^ffifC*5V>T 

[0 0 16] $ blCgij^*:^P^corS a B B^^^M^, -St 

^s B a /^^t, Ktt A *^ *: *r^** 6 S8 Wi" S 85 ft 
^> rlifci^glT^ot, HUf£-ffi B B B /<^/u{l 
fufd^aliicoWHfRiJ^R^il KSItJlrt** < 

t t>— ffi<OWEBi*^*5V^TBBP«BS:fll*, ttE»W» 
BJ4, i!ufE$b B B^^ 

W*^*, aUt£lj^coP^p^(3:, *trE*aiA*bOlEHico 
n (nteHifc) *^^?P^^J^$V^f^ga B B/<^/UO^{5 

[0 0 17] 3fc*5, ±Enf43S^^gC03tzS{aB>, ffi 
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[0 0 18] *^P^C0^ a B B^^g^. -WS 

£«S;t7t^ a B B*^iET'&oT, BljlE^ a s B /^^^fittj|e 

SicIBg^n, WEiB*0>IJIlP*tt, iWEfKS'^K^ 

[0019] s b^&&m<nm£ 3 B^mm.te. —n<om 

Sr«*fc}»***»lt-C*>o-C, fuEv£ a B B/^W2ffiE 

limE*«KiEv^«ffilc:*JV^Tili< , SKAttJ: *9 fcWE, 
[0 0 2 0 ] ifc, 9lo*5SWO«4«*K«f4, — *t 30 
x./-c?s a B B^^^g-e^o-c, ffiE«A'**/W4iMrE«A 

'< * ^ t BR W i" 5 3t «r »tfi 4 3t« 
fc ffl n t-KSS jc ffi o fc (c utt L r ^ 5 r t £ 

SKirl"*, 40 

[0 0 2 1 ] *JBKic*5V^T, SftESB^^KfiBfrisSJa 
/^/KOflffticEaSii, BfjEB*^BBP*fL WE* 

i jfcactoeyijffifi > ttigffitB-oM p - > 

# 5 fc , 3t» a* i^SS ic » o X ^ntv^ r. irici: 
o r id fe v o fc K £-f 3 BR Atftiftt £ ttMR L T , 

[0 0 2 2] *«WtCi3V^r, WESS^^«{4fflE?«fi 50 
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✓^/KOlWr*fcE«*n, WEHi*<o|JBP*tt, SfrE# 

*«oEW{Sfc*B <b Ltfl P 5 r \z J: o 

T ■ « CO )t5ltf £ Sffiffi £ * 5 r t A* X * 4 

o tEW S^rt^riJCctoraS 

So 

[0 0 2 3 I **Wtc*s^-C, fflEBBP*offS^/ti: 
TWElll*rt(Cj3*tSlWEWP«OMPffiaasili*UT 
«TEBBP*OiH«icjCi:TmE 
li*rt*cfe*t«mEMPffloft^lt.*LT^5»*t>*> 

J:oTMP**:«;tTfc«fe*v\i 
[0 0 2 4] **WJC43^-C, lWEBR^ISIlf-tt, *TE 
»A^*/Wc«fc5 J: 5CEiShfc**«l*t^ 
5wfcasjff*UV^ wCom^ic^o^T, StJEW7t«<^# 
SBffitt. *OTHffi«^J:oT1WE*ill*»b«»i--5* 

^/WC*5J+5Sa«^*S:«Si-r5 I>^t'# 5 3 -co 

[ 0 0 2 5 ] *^3^tc4o^T, WE«A^<*^ictt, ffl 
EHP***»UTV^«5PBIIWKi: % mEBHP^IIK 

utv^t 1 3&s«»t fcnt^s: fc 

[ 0 0 2 6 ] z<om&iz.js\,*x* WEMP*dse»L-c 
^5^B««*4WE*aR^i£^««-cfc!9, mlEFfiP^ 
as*Kttfc«ibLru^*t^E««ttWE*«^6«n 

b> *L»^fiasas*ft-t--B(OT, BaaaeftJcitt-cBBp 

^?:^»j$Tt4 r tie X «9 , fi£S'<*/^»JS<Otf <bo 

[ 0 0 2 7 ] *fgf^K::fc^-C, flfTEBBC*(4 5 — 3 0% 
IJBpspas±EttHrt^*o-CV^4 w t^J: or; ^-^^ 
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BtttfSr i^-CSS. HlP*WJbK«s|ffl«:«;t* 
[0 0 2 8] *H^Offi a B B $^ifj;, fut'\ 

[0 0 2 9] 

[0 0 3 0] [Hi ^ffiJ^flg] EI 1 1 
-To 

[0031] c(5o^ a a B ^^igs i oa^m&mvho 

ItfecoBflPffil 4 6 aAm&Ztlfii&Sftm 146^ 
*Tl-SJWi'<*/i' loot, SK*'**^ 100 co^co 

■CaSttlWHttoTKJt&lxfc, 3 00LED4 (Li 
ght Emitting Diode : ^^t^-fTr— K) ^mSaV^/U 
1 0 0^fMl^ixLED4^baai^n/-:7t^M 

[0 0 3 2] tt*/^*/U 1 0 0 ttiKAJB 1 6 0 £t£S L 
fc, ¥ffi**»£>— *fcO#9**Kl 2 0. 1 4 0 t, 

1 2 0cDf*j®tC{3: I TO (Indium Tin Oxide : -Y 

Afc-r-r^-frftBiftiiK) ^p)*ss^tffii 2 2;$sfs:jt 

6ixT^s s — *\ #7^iSi4 0^rtBi:(4Al 

(7VU $ = frhteZ. fe%t<Vffi P SB 1 4 6 a 

i o 2 (-»fb3S*) ^5)*sitn 4 4 aquas 

tU £ *biC, ^(D± ! <Z I TO (Indium Tin Oxide : «f > 
^^Ati-fCO^^KftJR) A»lb^jg9J«tBl 4 2# 

[0 0 3 3 ] ^7^SS 1 2 0 fc 1 4 0 t tt*> — /Utt 1 
6 ItfrLTffiaiCflfiO^-frfci'U -t^WiCiRJl 1 6 0 
*s#fASix« 8 iSA l 6 o ^WE«I^ffiRi--5 

SMS l 4 6 i*t^ $ J*te if<ns.fttm<n±£ te±m 

[0 0 3 4] 8 f*T * 'J /U»fll«038fl*tW*»fe 

ftO, L E D 47i)^^m^n7t^^AttUr. R*HRi]co 
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<5* *7feS8^W®{Ri|(7>S©^(i^:^^ B B H /^^/U l 0 0 
V XA 8 a /i^/7jc£jXT^3, 

[0 0 3 5 ] 03 {CfWJ^ffi^|C^5^ B B B S^^g' ( C^ 

its ii*»ot«/^-yoaa?BHt*t 8 #7 

l 2 0 <a*ffiJbfctt«ftcoft*» i 

Ml 2 2 afc»LT*ft<fc±eaW**l 2 2 ft* MR*' 
-Y^— K (T F D : Thin Film Diode) rt^&S^-f y 
10 ^V^H^l 2 2 bSr^UT««»»E$ixT^5o tl 

[0 0 3 6] flfe*(D^f9^*«l 4 0±C0±fEig 

14 2(1 ^4£cO_blE{f »H 12 2a iCfltXI- 

5*-^i^f*t>\ skwsi 2 2^«traffmi;ii**rL 

T^£ 0 fit, #»W«8l 4 2ttH*LfcV^fe*ifc 

mwm&\z.mw$mziriz> 9 r:^ S9!«ffii 2 2<£> 

Ba«-#JCS-t-««ft^*/u 1 0 0 co^i$£ 1 t 

20 -C#5± 5fc«J*3ix-C^5 D -fftto*>, »*«12 2 
a tS^tai 4 2 >{-mm?rfP^Di-S w irtcJ: 9, S 
2 2 tg^tSi 4 2 fcfC«E»Sixfc»40l2 

Swtms. tit, *jx-eixoBi**^siirs 
[oo37] *njfejgigic*5^r tt, in i ic^-r i ^ 

El+Jl 1 4 6 }£fi«»:<7> Bfi P m 1 4 6 a tfm^&M 

30 146aCQ®«*3\ LED4 05iE»^fea*tCf6l5*fpI 
fC » o T » * U*t Jar 5 i 9 KURrit S tiX ^ 5 0 
[0 0 3 8 ] i9B»i:KSt5k, *3t*»l»T«:, 
3OC0L ED 4^EWS^fc«J<^»fli«*||R«S^«l« 

T, iSJICrt^BaPW 1 4 6 a OMPE8|astfr*fc:Jt 
Itl^o 3o(75L ED 4 ^sa^tj^ ixfcttJ^iS* 

lU^Cf^O^P^ 14 6a (Dm P ®®7ii s L E D 4 <£>IE^J 

««»>!ai:jaMT?, LED4^E3?Jtt«i:ia«a[tt-cii« 

40 Ltl^o L ED 4 ^^l.TI2I^^W{CfeS 

«ffi-etttiS*«*wBlP05a^/h* < . BIS-TS L E D 4 

[ 0 0 3 9 ] *mMKm i <z*3><'tz>&wmc(nmaSKi 4 

< *5 J: 5 tc:1ll**ix-Cu^ a «*.fi, 2 (D 

s<*/lr&iZ&\,*X* 3 oco l E Dfrh<o$eM%<n n a co J® 
fp^^t^tsif^pgR 1 4 6a coBHPffiflr^^g: < % ^ 
50 tt»fttfS/h3lM5^MP«R 1 4 6 a ^HPBfli'hS < 
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MillnO«i l J: 9'hSv^5E<ojtSc*v^tt*o||ft-e 

S: Wi" -6 fc t * o r v\h, tf J: i ^ 
[0 0 4 0] mih&TjkgiW: 1 0(iLED4<73*}Cj;ot 

ED4^bttfflSJxfc3tJ4«Jt«8(7>rt«BS:e»U<C^ 
»1"So tit, SMJf 1 4 6<DfflQ$$l 4 6a 

Lfc*«, ai^ws 14 2, mikm i6o, &u<a^m 

4S 1 2 2 SrlHSftSiaU, ^7^SSl 2 0|ri 

[0 0 4 1 ] :oli!i?gl[:io^T, «*«8^6 

£>i\ LED4 0£§T'iitt^<, LED^iS^T*^ 
»^<4oTl^ 3 L^LW^ % R£frJS 1 4 6 <Dg| 
P»146all 9{-LED4^)ifi§ "Cf4/hS 

<. LED 4 < #4 J: 5S^»*S4x-CV^ 

360T% L ED 4 603fi(^fC*3V^Tf^J^^BaP®Sf^^ 
Pffl 4 6 a *iiift-j-S)t*±^*< 

LED4(75iS^{C^U^Tfi*t^BBaffia<75BBPSFBl 4 
6 a 4:SiBi-3**rt:#< <C0, t^I, flRW3t*tc 

«8A>b«*t*n43t^HH«<Otfe>o#W: % BBPffil 4 
*/u 2 o^b s q^pI«c s co»S^offirt»**¥»ft:^5 

[0 0 4 2] fc*J, ffialS^SSS 1 0 0 fi^igiiiMT'fc 
30T% *»*^strt*#^3t^Klt*Srfflv^-C** 
ftaBprtl*ci-4»*t>ib6 a w^^ic^o^T, SBP 
1 4 6 a 0>BBPffi***:# < Lift** 3 4: , r^aS^nl 

:>^t#^<4otl*9 9 LfcASoT, ®*cr>BBP 40 

^ (*0Jffl»T-fiBS l 4 6 a goBBp mm(nmm<o± 
mn^Xf-tZtt^m o , ) 14, JLf£co X o \zMM t 
S^oT^tt), Wb^it 5 - 3 0%(7)«E(SF*H;::& 

L{c< <fc*) % rolSH4rTlfiI4 4:IB*^3taia*^iB: 
Tit, «H^ s W^»*i-**3ft s «BLJc:< < <ci s W 
KI»P3p0>**tt *BPlPaffai«:*i- 
<5iSS5C^iaP^) J42 o%*c*s: fcrtS#4L^\, 
[0 0 4 3 ] ^jMfejjgjg^fKAx^/u 1 o o icio 50 
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^•cttRjtJi i 4 6 t&mnffi i 4 2 t^gij^R^e>n, 

TTFD (»R^t-K) SrfflVNT^**. TFT 
£<b{c, ±8E£>J: ^CT^r^y^ h U 

[0 0 4 4] tt*5, J:E*lfi»«-ett, 2 U: 

IS^CJtCT, HP*a**fcLT^SIB**#i-*1* 
[0 0 4 5] [» 2 *Jfi?KS8] O 4 *c » 2 *J6*&«fc« 

ttSO-C, IB— tt^fcttlRI— ff*ftttU -t*Kb<&K 
[0 0 4 6] «AS^$SIK 2 0 tt*»OBB □ §15 2 4 6 a 

/<Mwu2 OOi, ia 9 0 ^^2 o 0OW«tciE«£*iT 

fcfflUB* fc o "CRtt bixfc, 3 ooo L E D 4 

*/^2 0 O^S^ilClotRf JtlLED4^?) 

S$ctti^ix/*c3t*ri$e a B^^/i-2 0 0^aK***E8*#-T 

[ 0 0 4 7] R#tH2 4 6 0fPInSG2 4 6 a fi^ 9 y h 

f&iSKX&V , Sj*^*H-5BBp«FB2 4 6 a (4, LED 
4 Oiaf^Tit 1 LED4^S*t'fi4oM§ilt 
*5*9, LED 4^ifi»^e>at*lC|Sj3* , (6liC»oT-tO 

[0 0 4 8] iKAS^$g|E 2 0 fi L E D 4 (D±'<Z iot 
WTO*«fet?*«*tL«. jfei - , LED43&»6»tHUfc 
Jttta|C*:*E8^rt«Sre»L*^e>, i»7t^8 0±®/^ 
sbt^^{Crg a B a /<^yU2 0 0{C[$l^T&a$tl5 a 
3ttt«*tEl8 0^A«lt, ^7^Sffil4 0^8 
ifiLTSWJi 2 4 6idpJSi-5 3 tLT, SWJi 2 4 6 

comn$v>2 4 6 a sriiau, ^^^s-is 120 

fca«LT«#«l 8 0j&»&ffl4t't-5 J> rcotBtt Lfcjt 

[ 0 0 4 9] r<DJB2WjfeJBlB{Cio^-C, i®^fC>PtLT 
2 4 6 (75 Bfl P^2 4 6 a COfti^ LED4 COi&B 

i/^3C0T% 3tS8 0fH*t*^B«**iHr^L E D 4 coifi 
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<Dttm&'h £ < 9 s SB*^(ftV ^ED4 ^iS^^fflffi 

[0 0 5 0 ] ifc, Sf*^fflP*4:ii»DS^5»^ 
tt, -0(7>jB5BrttcRWS 2 4 6<OBBP|fB2 4 6 a Sr« 
ft»*t4 J: 5iwL-C^5^t», »i^*/i/2 0 OtrSW 10 

[0 0 5 1 ] fc*5 % iEHlt?BI(8"Ctt, ffi a W^2i: 

[0052] [jr 3 mmmm m 5 fcig 3 mu&tftcflt 20 

fc&tt & titzBLK m lt^tS»fe^i £ WE L 

[0053] »A«^I3 OtttaiBS-CfcoT, X 
3&COBBPSB3 4 6 a *S»ril**tfcS»»3 4 6 
5, 5pffift*-^CDiKfi/^/U3 OOt, ffcaV^A-3 0 
O^*tti-E«3*i"C:te0, $b b b^^3 0 0<DWgk<o 

2 o<7)i22 iC-tiX^ft 2 o-f oRtt ^tlfz LED 30 
4Sl/fi B V^^3 0 OCOWf*lCa9:KeiTLED4^^ 
tta*nfc**«j|/<*^3 0 0^W<»*«8 *r#-f 

[0 0 5 4] 5^1 3 4 6 <£>Bfl P 35 3 4 6 a COffi«fi, 

[0 0 5 5 ] ffillS^igM 30(j:LED4 iot 
JKT<0*-i*"t?«7SSJxS 9 5fci\ LED4^5)ttffll/!i 
3t*i»3t«8^>rtSBS:e»L*3&se>, ^sV^A-3 0 0 40 

It, 3^7^£ffi 1 4 04riSifiLT5itS 3 4 6iC5Uig 

tU, Sltli 3 4 6tf>l»PSB3 4 6 a Sriiifi 
U #7*£« 1 2 0 £:3iSL-C«3te4£ 1 8 0 

[0 0 5 6 ] rO«3 jHS»aSJC*5V^r, SW13 4 6 
<7}BflP§&3 4 6 a tt, ^t^ j enf^LED4^i£ 

» ?£ B B B ^ fS* s (D * * *c ffii o J? fS] f D v o x te^: f 
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»^LED40 Sf#cO Sflffi t? W ftft 5 H3R 

n «^«a« so* -e rasa 91 *a }c jEt-f zmmzm 

*raa-*-5**Otf 6o# «ria*^/U3 0 0OMS 
**«SW±(*:i:ioti*t5rt*-e*, JR*'<* 
/U3 0 OOJWJS^tf 6o#S:l£J<-t"5wi35S-e#5, 
[0 0 5 7] fcja, r^jt*»»fC*JV^-C,t, «ft«* 

a) ^^gfn^^^oTB^or^p^^tiAD-r^/ii^T' 

Tt^i- , L E D 4 fdfiV ^^fiSB P **** 

LED4^e>«ttfc«B^ttBI!P** s *# < ft 5 J: 
LED40E5«mffltPli:B«l^ Ltf>t>, EM 

[0 0 5 8] ft:fc\ JiE*Jfe»ll8-Ctt, ffi B W^2C 
*5 4 ffifiSjpfiMfi S <£> (5 f^^iisg ^ r Sj OBflp 

SS^MCt, WP*^*fl:UTv^«iii*«r*-t-** 

[0 0 5 9 ] 4 Hffi^Sg] 121 6 ><zm 4 3tlfi»«*C« 

^^ B s B^^>/K7>ffiK¥Sl2I?:^1- 0 IIT\ emaiiff 

H 9 B^ft>i*M{:ii mmnmt mm<D 

[0 0 6 0] fc B B^gi4 0Wi|fiSt'fcot, 
^O^P^4 4 6 a as»rt£ftfcR*tJi4 4 6 ^^l" 
5, ¥®S^^^^ B a B ^^^/U4 0 0 ^ B B B /^/U4 0 
0<DHf«*cE«*HT*5 9, K*^*/U4 0 O^ii: 

»oTKttbnfcftlS.ffil : 6&VJKal^'«^^4 0 OGDlf 

4 0 0^W<»**8*#i-<5/<s/*7-f 

[0 0 6 1 ] -com^SgTt. ftBlffif 60i6S^f> 
3S*^^l9*T&]fCfp v oT , #^^g:ltll4 4 6C0^P^4 

4 6 a oBBPBSf^iiJa'r* J: 5}:MJix5, L^j^L 
w<OjEig?BJRT?f4Jte«4: Lt, *t>tjtillli:** 
L»5**«* 6 felx % ^ISSff 6 

^^ot, g;£fft;c tempts ^6 <^>ffi**i6]ic»-D-cf*t^ 

ffi -CI*, ^ B B H ^^M^C S OlE]^&^C0^3Z2 JC fa v O ^[^ 
JC^7t#-&{^^, SW14 4 6 Of^pgf5 4 4 6 a COBflP 

[0 0 6 2] ^OlB4 j|lfeJB!»JC*5l^TI*. /<y^7«^ 
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^Lt, EMS 4 4 6 CDHf|agf$ 4 4 6 a fi, ftlftffiV 6 

6 (DiS«0«M(l[Tf4»W**^»+5«**^ 
i^-r^igi§7tfi^l:t:^^ / >^< ft9. SRJS^iSi/^Kffi 

[0 0 6 3 ] ft*5. JilE*jft»IB-Ctts fRhV^A^IC 

xt>mt>t£\i\ 

[oo64] [is mmm] m 7 icm 5 mnmmc» 

BI-«»«Cf4|PI-«F»«:f*L^ ^ft£><Z>t& 

[0065] « a B H ^it5 o^igaat^ot, ft 

4 6 a*S»«SftfcKI*Ji5 4 6**-f 

»6ftt;**^*^5 0 0 Sfttttttt* 6 
^e>ttttlUfc*Sr»4^*^o 0 0^g<^7t«8 

[ 0 0 6 6 ] r^*lt»t8-ett, KttJls 4 ecor^p^ 

5 4 6 aOianffi«f4J*r6]+«ft|»«*6 0-tn^n*» 

«* 6 (D&^jjfo t ¥ft ftfRft*^«« s ^»ia«c» o 

ftv^J; 5 [ctgfix£ftT^5 3 
[0 0 6 7 ] r<?5JB5ltJ6?eji{Ci3V^Tf*, '<y^7>f 

h a* & saw- s ft * assart:, ftigf 6 cotsg $ nfc 

5 4 60P|DS5 4 6 a ^^^-5 2 0(OAWfff6^ 

±5*cJBj*$4xri/^4^t^J:i9, BBaS&s 4 6 a Sril 
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[ 0 0 6 8 ] ftfc\ ±E^i6Jg«S-Cf±, »A'<*/U2lC 

*s «■ s aa*^® isE s <r> m f?±«}c & ^ xwm<nm n 
m&^'iZfc ex. mam^mtLx^^mm m 
xt>mt>te\,\ 

[0 0 6 9] [m 6 Hffiflm] ^8S:^6 3WE»!ftfC« 

[0 0 7 0] «A«9ttlE6 0tt*Siiaat"t?«>o-C, K 
ft<Z>MqSB6 4 6 a as»fifc*tlfcE#tJi6 4 6 Sr^r 
5, ¥SS.^^^a°B^^^/U6 0 0 t, jgfi/^/ue 0 

T*ft-Pft*KA'<*^6 0 0tf>1¥t£icIEB$ftfc2o£> 
20 ^if 6, 6&tJ«!tt/<*^6 0 O^miCKlSft 

»R«f 6 & ttu snttfti^/i' 6 0 o^*<« 

[0 0 7 1 ] *HjS£^ffi{Cjo^T, 5*fB6 4 6 <OM □ 
S15 6 4 6 a (OffiSHi, LT, 2o<Oft»Sf6 

a*/h4< 48i:«ot/h* < ft* J: 5 «c*j*SixTv^ 
igHtc^T*#5 3 i-ftt?*), ttSit^y^T^ hid J: 

[0 0 7 2 ] w^JB6HJ6?gJg{C*3V>T, '<^7-f h 

<, ttft*s*#v^a/h*< ftS±5icftoTv^ 0 

40 SWi 6 4 6 O^P^6 4 6 a C0ffi««, ±EcO «fc 

«* 6 }C X 5 HHK^s ffi I/ *ffli# -C tt $ ft M P SF15 Sr *"T 5 

4:*i"5EW/l^jtS:-tft*i4fj!Sfffti^-e, BB a SfB 6 
4 6a ^iaia-r53fel:^^ B B B^<^/i-6 0 O^fe^^l 

6 0 0 o»«£JS-tc-t-6 • t ^T't 4o 
[ 0 0 7 3 ] ftib\ ttJI^^2id 
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i£7^ B B B3t^fKi£ S CO— Sf|5^CO^#?£i"5 ± 5 *C«J& L 

[0074] cm 7 mmmi h 9 mjb 7 mmmizm 

[0 0 7 5 ] S a B B ^Tgi7 Ott^aifi-Cfcot, « 
gc<7)^ P gff 7 4 6 a $ TX/t KttH 7 4 6 Sr^-T 

[0 0 7 6 ] Slti 7 4 6 COBB P957 4 6 a ttUFSl&fC 

/U7 0 o^i^y&W/w o o^^*}rr&] 9^r^) 
^m^x^m^m^n (ntt*ft) *£>?p # 

SBM*oMP*a*/h* < . vwa 
#i N /<s,^7>f hoSH«iciS:i:-CiBii:*c:*S-c#a. 

[0 0 7 7 ] :^7HMl}C^t^, h 

7 4 6<50§|P§rf$7 4 6 aft 0 0(/)^ 

Tl^cO-e. P^PS5 7 4 6 a Sriiiai-S3t*S:aS H %^ 
/U7 0 OiClot^- iC-f 5Ct*-C#, »ft'«*/U7 
0 0 (Dmm%%}-\Z-fZ> Z t ^T-tSo 
[ 0 0 7 8 ] [m 8 HJ6JBJR] H 1 0 8 XftJBlBlC 

T IB— If* *rttLtRWtt*t8 3 

[0 0 7 9 ] fl£JI*^SI«8 Ott^SiflS-CfcoT, S 
&CO^Pg(58 4 6 a jT,fcK#tJB 8 4 6 Sr^i" 

5> ?il:»S B B e^8 0 0 >, 0 
0O|fSi:EIS*ir^*) , $ b b b^^8 0 O^iJ 
* -T - iZ2 J C » o- T iS S <C IB Pi T'I£B S ft fc 3 o (O L E D 
4&m£a B a^*A'8 0 0<^1?©{C»oT3&a$ftT^<5 
i»)t«8 6 0 5 -f h SftS, 

[ 0 0 8 0] 8 4 6 (Dm P SB 8 4 6 a teig^SiC 

*ft^ft»j4£ftT*3 0 , BBnffl*8 4 6 a tf\ LED4 
CO S (9 O vM. ific P J C *5 ^ T L E D 4 t » b SI S 5 * ft { C fn v 
or*^i:ti^t5J:9}cMJnt^5: -*\ LE 
D 4 C0S^C0Q{C^ol/ ^"C(i N 45-a*COMPSfI5 8 4 6 GO 
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[0081] r<D||^£fJffi{wiov^-c, /<y*9-f 
JS**$ftS3fc<&JS«tt* LED 4^^cog§g|ic^CTEi 

L E D 4 <DiE»^*V^-CflR**A»JC*ft1-a. 
LED4*»e>lltiX«^Lfc^orSR««>aeftf4/hc5< * 
<5 3 L/c^oT, **Sfc»ffitf>J: LED4<50ifi{£ 
^«*PJc*5i^o^iii*9WlPB8l*/h*< U 

^^t-^ffi B s B^^M^SO^i22^ifi^< J3c4fR|PBa 

U fe a BS^^S^^:f*:{c^oTfflS^¥^ft:-r5z 
[0 0 8 2] — *\ (JWQlCjB^Ttt* ^ 9>T 

BB*o*fbtt**« 8 (omm ><c x o x snti>so 

T\ UtK**»OBBPEaS:K*.*<Tfc, 

MH&<v£ o tc««Qfc*3i^-Ctt*iii*^BP**:S*.i" 
20 tc— Stc-r^ r t as-e# 5o 

[0 0 8 3] *HS£7f2«gT*te, fiH«EQ^*>5iS*^BHP 
*Sra*<naaai^*y^BBP*fcW«i: U ^iUcPfc 

S<4*i5*-fliaLTV>5 0 i£3fclCfc^Tf*, HI 14 

30 [0 0 8 4] 4ib\ *nmxmXtZL ED 4 &?tWb L 
[0 0 8 5] [m 9 Xlfeffitt] H 1 2 9 ^ffiff^SliC 

: 9 1 w^ss^Tgf co^ 1 1 , mi mm 

[0 0 8 6 ] vS b b b*^SS9 0 f*KttS-C<fcoT, ffi^C 
OSBP3B9 4 6 a dSMShtSWi 9 4 6 Sr^Tf *k 
40 9 0 0 > , «i/^/U 9 0 0 CO 

- m { C » o T 3 S * (B PI t? E S $ IX fc 3 o CO L E D 4 R 

4E9 6 0^-r<5:7c2 > j>^^ h t^e>»fixSti5, S 

utm 9 4 6 cor^nSB9 4 6 a ttBr**tc-tix-pn?Bj«s 

nrio^ % r^P359 4 6 a COSfflJi, H3R«C*fLT, L 

e d 4 ^feftE-t-a^-fiicrao r»^r ic«'>-f a <t 5 ^ 

[0 0 8 7] «jteffi9 6 OhfcT^ u^»jiB«^a 

50 ^fflt«Jtlt^l LED4^f)tettiLt)t^« 



(11) 



2002-40453 



19 
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jfe«9 6 0<Dftm&&W*-&Zo »*tR 9 6 0 (DmmM 
^XffitCte^-f ?*y>]) XA 9 6 0 a fcl&lS. £ tlX b ^ 
W^o^yXA9 6 0 attLED4*»5)AJtLfc 

[0 0 8 8 ] Sb 0 b$^19 OI4LED4W*l:J:ot 

9 0 0{S]JtT«c£ti£4x, *tf>3fett«#S 1 8 0*»5>A*t 
It, ^7^SSi 2 OSrigigU S91WS l 2 2 t» io 

fal60i: 1 4 2 t £i§i§ U Stt/1 9 4 6}: 

5Uiit--5 3 Kid, *ttRltJB 9 4 6 U I¥lfi89! 

14 2 <tiKA 16 0 iSWflMS 1 22i SrSiaU 
ftt£(C 2 OfciiigLTilSteSl 8 oa>& 

[oo8 9i z(Dm9mmmm^^^x. w^v?* 

K^6«*^/^BaitSix-5*oflHaEtt, LED4^ 
4 6 (DBB P $[5 9 4 6 a <7>BB □ ffifttt L E D 4 ri^KiX* 20 
ri*oT, LED4^(#T'fi, H8«tti*V^ BJ#<aflS 
LED4*»?>«nfc«f5^-Cf4, BR«ttfi;V^ BSicoSI 

[0 0 9 0 ] ft, *:M0^<^ri5B a Q S^^E^, _hi£«DB^ 

i^-cjb 9 mmmm<D t ? 

[0 0 9 1 ] 

[BBafllWttH?!] 

im 1 ] «^K5H IHfi»j|g<OfB»^^/Kn«iis 

[B3] n*mmm<o 1 ■*»wti«tt*taa¥ 



[04] M2m^S|C0-ffia B B^ o ^/UCO«B&¥®S}T^ 
[B5] 13 ^^flg^ffial/N 0 ^/U(^M[B§-¥S(2}T^ 
[13 6] Sg4 ^^^O^B B B^<^/Ucoffi[8§3p:®gix^ 

im9] m7 nmMmnmik'^/wwtmw-mmxtb 
[Bio] m 8 mMmm<nmghs<*^<nmm¥-&mxtb 
[mil] nmmmutom^Kmmn»(omniimsa 

[Ell 2] ^9^^flg(0^ H l^^<D«SI&^®B-Cfc 

[eii 3] m^mwm^m^^m&^wtmmmm^x 
[ii4] vt&<omik'<*fr<Dffl>fe¥-mmRxfmMi'<* 

4 LED 
6 tt&tt* 
8 , 8 6 0, 9 6 0 

1, 1 0, 2 0, 3 0, 4 0, 5 0, 6 0, 7 0, 8 
o , 9 0 SMiX^gff 

2, 1 0 0, 2 0 0, 3 0 0, 4 0 0, 5 0 0, 6 0 
0, 700, 800, 900 fiSaV^/U 
12, 14, 120, 140 #7^I« 

l 6 0 iKAJB 
18, 180- dljfctE 
1 9 0 is— MX 

1 2 2, 1 4 2 SHttfl 
12 2a ft 

122b y^-^ ym* 

12 2c HSffltffi 
14 2a £Slft 

i 4 4 t&mm 

3, 1 4 6, 2 4 6, 3 4 6, 4 4 6, 5 4 6, 6 4 
6, 746, 846, 946 

3a, 146a, 246a, 346a, 446a, 54 
6a, 646a, 746a, 846a, 946a 
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[05] [12 6 1 
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[H7l [118] 




(14) 
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[Hi 3] 



[0141 




120 



960 



900 



142 



14-0 946 94-6a 161 




7d V Y^—i?<DWi% 

(51) Int. CI. 7 

G 0 9 F 9/30 
// F 2 1 Y 101:02 



3 4 9 



F I 

F 2 1 Y 101:02 
G 0 2 F 1/1335 



5 3 0 



F $ — 2H091 FA14Y FA23Z FA41X FA41Z 
FA45X FA45Z FD04 FD23 
GA02 GA13 LA18 

2H092 GA13 GA15 JA03 JB05 JB06 
JB07 NA01 PA13 

5C094 AA03 BA43 CA19 DA03 DB01 
ED 11 FB04 



